Finger tapping test at comfort rate is a valid and reliable test used to detect alterations in rhythm formation in parkinsonian and elderly subjects.
h i g h l i g h t s
Finger tapping test at comfort rate is a valid and reliable test used to detect alterations in rhythm formation in parkinsonian and elderly subjects.
In the young subjects fatigue induces a fast slowing of the tapping rate if the finger tapping test is performed as fast as possible.
Due to this fatigue, using the finger tapping test to evaluate alteration in rhythm formation clinically across populations appears invalid if it is performed at the fastest rate.
a b s t r a c t
Objective: The main goal of this work is to evaluate the validity of the finger tapping test (FT) to detect alterations in rhythm formation. Methods: We use FT to study the alterations in motor rhythm in three different groups: Parkinson's patients, elderly healthy controls, and young healthy control subjects (HY). The test was performed in COMFORT and FAST tapping modes and repeated on two different days. Results: For the variables analyzed (frequency and variability) both modes were repeatable in all groups. Also, intra-class correlation coefficients showed excellent levels of consistency between days. The test clearly differentiated the groups in both FAST and COMFORT modes. However, when fatigue was analyzed, a decrease in the tapping frequency was observed in HY during the FAST mode only. The amplitude of motor evoked potentials (MEPs) induced by transcranial magnetic stimulation (TMS) was early-potentiated but not delayed-depressed, both for COMFORT and FAST modes. This suggests that fatigue was not of cortico-spinal origin. Other forms of central fatigue are discussed. Conclusions: FT at FAST mode is not a valid test to detect differences in rhythm formation across the groups studied; fatigue is a confounding variable in some groups if the test is performed as fast as possible. Significance: COMFORT mode is recommended in protocols including the FT for evaluating rhythm formation. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The finger tapping test (FT) is a basic tool for evaluating rhythmic movement patterns. It is commonly used in clinical assessments and as part of costly research protocols, including brain imaging studies (Stoodley et al., 2010; Foki et al., 2010; Stavrinou et al., 2007) and neurophysiological examinations (Leijnse et al., 2008; Astolfi et al., 2004) . The test allows the study of several key elements to be subsequently used as complementary data for characterizing disease profiles, for instance arrythmokinesis (Nakamura et al., 1976; Wertham, 1929) , which can include hastening, faltering, or freezing in the tapping pattern (Nakamura et al., 1978) and hypokinesia, in Parkinson's disease (PD). The test is also a sensitive marker for the detection of alterations in rhythm formation due to aging (Shimoyama et al., 1990) . Despite their conceptual simplicity, FT provides highly valuable information useful in the characterization of a number of diseases which make the test a widely used protocol. Nevertheless, there are several methodological aspects which remain unaddressed and should be taken into account, such as the relation between duration, tapping rate protocol and fatigue.
In the classic work by Shimoyama et al. (1990) subjects were asked to tap for 15 s at each subject's maximum tapping rate. The protocol allowed the characterization of healthy subjects of different ages, PD and other pathologies. Later on, however, it
